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Microstructure and performance of
nano-doping Al,Os/ZrO, plasma spray coatings
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Abstract: The thermal barrier coating of Al,03/ZrO, composite coatings on 35" steel substrate were prepared by the air
plasma spraying with self-developed AZ—20 nano-doping thermal spray powder. The coating consists of cubic #-ZrO, and
hexagonal structure a-Al,O5 in nanometer and micrometer; the coating has the uniform porosity of 11.2% and hardness
HVig of 702. Its antiwear ability succeeds that of AZ—20 by about 25%; the coating has good thermal insulation
performance.
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Table 1 Plasma spray parameters
. Main gas flow (Ar)/ Sub gas flow (H,)/
Coating Current/A Voltage/V (L-min"") (L-min"")
NiCrAlY felt layer 500 55 50 5
Al,O3 /ZrO, coating 480 55 48 6
Coatin Deliver powder Velocity of delivering Distance of spraying/ Velocity of
J gas flow (Ar)/(L-min") powder/(g-min ") mm spraying/(mm-s ')
NiCrAlY felt layer 2.5 28 110 30
Al,O3 /ZrO; coating 2.3 33 80 30
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Fig.1 SEM images of nano doping Al,03/ZrO, coating: (a) Surface image; (b) High magnification surface image; (c) Fracture

image; (d) Crystal filament image
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Fig.2 XRD pattern of nano doping Al,05/ZrO, coating
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Table 2 Testing result of thermal diffusivity

Temperature/ Thermal diffusivity/(10" m 2-s)
C Nano AZ-20
20 439 4.69
200 4.40 4.65
300 433 4.57
400 429 4.32
600 421 425
800 4.13 4.16
900 4.05 4.07
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Fig.3 Specimen for measuring density of coating by direct

weighting method
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Fig.4 Changes of thermal expansion coefficients of coating

with temperature
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Table 3  Test result of coating’s thermal barrier effect

Test temperature/C

Coating
300 400 600 800 1000

AZ-20 106 98 92 84 78
Nano Al,05/ZrO, 156 138 120 104 88
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Fig.5 Abrasion of different coatings
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